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(57)Abstract: 

PURPOSE: To provide slurry for polishing suitable for 
the flattening of an interlayer insulating film by organic 
resin, and the manufacture of a semiconductor device 
using this. 

CONSTITUTION: This is a slurry for polishing being 
used when flattening the interlayer insulating film of a 
semiconductor device by polishing, and is slurry for 
polishing where aqueous inorganic compound fine 
particles are dispersed in a nonaqueous dispersed 
solvent. This is the manufacture of a semiconductor 
device, which is equipped with a process of forming an 
interlayer insulating film 14 on a substrate 13, where a 
step is made on the surface, such that it covers the step, • 
using an organic resin, and a process of flattening the 

interlayer insulating film 14 by polishing it, using slurry for polishing. As the slurry for polishing, 
a slurry where aqueous inorganic compound fine particles are dispersed in a nonaqueous 
dispersed solvent is used. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the flattening approach of the interlayer insulation film 
in a semiconductor device, and relates to the manufacture approach of the semiconductor device which 
can carry out flattening of the interlayer insulation film to the slurry for polish used for grinding the 
interlayer insulation film which consists of organic system resin in detail good using this. 
[0002] 

[Description of the Prior Art] With the wiring technique in a semiconductor device, it is progressing 
towards detailed-izing and multilayering increasingly in connection with the densification of a device. 
However, high integration may become the factor which reduces the dependability of wiring. That is, it 
is because the process tolerance of wiring which the level difference of an interlayer insulation film 
becomes it is large and steep, and is formed on it of progress of detailed-izing of wiring and 
multilayering, and dependability fall. From fear of a fall of such dependability, offer of the technique 
which cannot perform the extensive improvement of the step coverage nature of aluminum wiring, 
therefore raises the surface smoothness of an interlayer insulation film was called for by the former. 
[0003] From such a background, various insulator layer formation techniques and flattening techniques 
have been developed from before. However, in such a Prior art, if this is applied to detailed-izing and 
the multilayered wiring layer, when the surface smoothness runs short when wiring spacing is large, or 
"**" occurs in the interlayer insulation film during wiring, the new problem that a faulty connection 
arises between wiring etc. will arise. Moreover, apart from such an insulator layer formation technique 
or its flattening technique, in recent years, the mechanochemical -polishing technique which grinds in a 
basic solution, using the particle of a silicon oxide as a flattening technique is offered, and the part 
carries out. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, in recent years, while detailed-ization of a 
device rule advances, the problem of the capacity delay between layers resulting from an interlayer 
insulation film is pointed out, and the need for the reduction in the dielectric constant of an interlayer 
insulation film is increasing. As low dielectric constant film, it divides roughly and there are an 
inorganic system oxide and organic system resin, an inorganic system oxide -- for example -- "-- it is 
indicated by 25thSSDM'93P161" and "collection of 40th Japan Society of Applied Physics relation 
union lecture meeting drafts 1 a-ZV -9" -- as TEOS -- as the source of a fluorine - C two F6 Or NF3 
It adds and the approach of forming the SiOF film is proposed. 

[0005] However, membraneous quality deteriorates with the increment in the fluorine content to 
introduce, and it is known for these approaches that remarkable hygroscopicity will arise on this film. 
On the other hand, SiF4 / 02 which contains a fluorine in material gas structure for the purpose of 
stabilization of membraneous quality as indicated by "collection of 40th Japan Society of Applied 
Physics relation union lecture meeting drafts 3 1 p-ZV -1" Examination which forms the SiOF film is 
made using system gas. And according to such examination, it is SiF4 / 02. It is supposed that the low 
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dielectric constant interlayer insulation film whose specific inductive capacity is about 3.0 can be 
formed by stabilizing membraneous quality using system gas. 

[0006] However, with an inorganic system oxide, in order to obtain the interlayer insulation film which 
has the specific inductive capacity not more than this, since there is a limitation, it is necessary to use 
organic system resin. As organic system resin, a polyimide system compound, poly tetrapod FURURO 
ethylene (trade name; Teflon), a polycarbonate system compound, a polysiloxane system compound, 
and a parylene system compound are mentioned as indicated by "the collection of the 54th Japan Society 
of Applied Physics lecture meeting drafts, and 28 p-X -16", for example. 

[0007] However, although the low dielectric constant was obtained as compared with the inorganic 
system oxide, when the mechanochemical-polishing technique mentioned above in flattening of the 
interlayer insulation film which consists of this organic system resin is applied, since the degree of 
hardness of a ground layer is low, generating of the polish blemish by the silicon oxide particle and the 
new problem that a particle will be embedded at an interlayer insulation film will carry out raw [ of the 
organic system resin ]. Therefore, moreover, it is easily anxious for the polish technique using a 
removable abrasive material and this removable after polish using the elasticity polish particle 
applicable to polish of the interlayer insulation film which consists of organic system resin. This 
invention was made in view of said situation, and the place made into the purpose is to offer the suitable 
slurry for polish for flattening of the interlayer insulation film by organic system resin, and the 
manufacture approach of the semiconductor device using this. 
[0008] 

[Means for Solving the Problem] As a result of inquiring wholeheartedly in order to attain said purpose, 
this invention person found out the slurry for polish which can grind to stability the interlayer insulation 
film which consists of organic system resin, and completed this invention. Namely, as for the slurry for 
polish of this invention, it comes to distribute a water-soluble inorganic compound particle in a 
nonaqueous dispersion medium. As a water-soluble inorganic compound particle, the carbonate of a 
metal ion, a sulfate, a nitrate, ammonium salt, a halogenated compound, a perchlorate, a silicate, a 
borate, phosphate, AHI acid chloride, etc. are mentioned, and these kinds or two sorts or more are used. 
Moreover, as a nonaqueous dispersion medium, methyl alcohol, ethyl alcohol, isopropyl alcohol, etc. are 
used. Although it changes also with the class of used particle, or classes of dispersion medium as 
variance to the inside of the nonaqueous dispersion medium of a water-soluble inorganic compound 
particle, it is desirable from the ability to do polish effectively [ carrying out to 2% - about 20% of the 
whole by the weight ratio secures the fluidity of a slurry etc., and ]. Moreover, as a particle size of said 
particle, an about 200-1000nm thing is used as about 10-100nm and a diameter of an aggregated particle 
as a diameter of a primary particle. 

[0009] The manufacture approach of the semiconductor device of this invention on the base which 
comes to form the level difference section in a front face It is the approach of carrying out flattening by 
covering said level difference section using organic system resin, forming an interlayer insulation film 
on this base, and subsequently grinding this interlayer insulation film using the slurry for polish. As 
organic system resin Polyimide, polytetrafluoroethylene, a polysiloxane, a fluorination silicate, A kind 
of fluorination polyimide, the polymer which has pore, a polycarbonate system polysiloxane, and the 
parylene system compounds, or two sorts or more are used. As said slurry for polish It is characterized 
by using the slurry which comes to distribute a water-soluble inorganic compound particle into a 
nonaqueous dispersion medium. 
[0010] 

[Function] Since it comes to distribute a water-soluble inorganic compound particle in a nonaqueous 
dispersion medium according to the slurry for polish of this invention For example, if a calcium 
carbonate is used as a water-soluble inorganic compound particle, this has only a low degree of hardness 
compared with inorganic system oxides, such as a silicon oxide. Therefore, although it is not desirable to 
use for the polish to the interlayer insulation film which consists of this inorganic system oxide, since it 
has the degree of hardness high enough compared with organic system resin, for example, polyimide, it 
becomes possible to use for polish to the interlayer insulation film which consists of this polyimide 
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enough. And since the degree of hardness is [ the water-soluble inorganic compound particle ] low 
compared with inorganic system oxide in this way, un-arranging [ that blemishes, such as a scratch, 
occur in an interlayer insulation film, or a particle is embedded at it at the time of polish ] is prevented. 
Moreover, since said particle is distributed in a nonaqueous dispersion medium, while this particle 
grinds, it does not dissolve into a dispersion medium and, thereby, there is stable polish possible. 
Furthermore, if it rinses after polish, since said particle dissolves underwater, generating of the particle 
in the interlayer insulation film superiors resulting from this particle will be prevented. 
[001 1] According to the manufacture approach of the semiconductor device of this invention, from 
grinding the interlayer insulation film which consists of organic system resin using said slurry for polish, 
as mentioned above, prevent un-arranging [ that blemishes, such as a scratch, occur in an interlayer 
insulation film, or a particle is embedded at it ], and stable polish is attained, and generating of the 
particle which originates in a polish particle further is also prevented. 
[0012] 

[Example] Hereafter, this invention is explained in detail based on the manufacture approach of a 
semiconductor device. This manufacture approach is equipped with the process which uses organic 
system resin, covers said level difference section, and forms an interlayer insulation film on this base on 
the base which comes to form the level difference section in a front face, and the process which carries 
out flattening by grinding this interlayer insulation film using the slurry for polish. As said organic 
system resin, a kind of polyimide, polytetrafluoroethylene, a polysiloxane, a fluorination silicate, 
fluorination polyimide, the polymer that has pore, a polycarbonate system polysiloxane, and the 
parylene system compounds, or two sorts or more are used. Moreover, as said slurry for polish, the thing 
which comes to distribute a water-soluble inorganic compound particle is used into the slurry mentioned 
above, i.e., a nonaqueous dispersion medium. 

[0013] First, it precedes explaining the manufacture approach of this invention, and an example of the 
polish equipment used for this invention is explained with reference to drawing 3 . In addition, although 
the thing of single wafer processing is explained as polish equipment here, of course neither about the 
configuration of wafer installation, nor especially the device of operation, it is what is limited. It is the 
wafer with which a sign 1 serves as polish equipment and 2 serves as the base of this invention in 
drawing 3 . Polish equipment 1 comes to have the polish plate 3 for performing polish processing, and 
the sample maintenance base 4 holding the wafer 2 used as a ground object. The pad 5 is being fixed to 
that top face by the polish plate 3, and the slurry 7 for polish supplied from the slurry supply pipe 6 on 
this pad 5 is piling up and flowing on it. Moreover, the revolving shaft 8 for rotating this polish plate 3 is 
formed in the base of this polish plate 3, and driving sources (illustration abbreviation), such as a motor, 
are connected with this revolving shaft 8. 

[0014] The sample maintenance base 4 is the thing of a vacuum-chuck method, and carries out 
maintenance immobilization of the wafer 2 at the inferior-surface-of-tongue side. Moreover, also on this 
sample maintenance base 4, the revolving shaft 9 for rotating this sample maintenance base 4 is formed 
in that top face, and driving sources (illustration abbreviation), such as a motor, are connected with this 
revolving shaft 9. In addition, said polish plate 3 is formed more greatly enough than the sample 
maintenance base 4, and the sample maintenance base 4 is arranged so that it may be arranged above 
one side of the polish plate 3 and the inferior surface of tongue may become parallel to pad 5 top face of 
the polish plate 3. Moreover, the sample maintenance base 4 is connected with the lifting device which 
is not illustrated, and the wafer 2 fixed to the inferior surface of tongue of the sample maintenance base 
4 by this is pushed against a pad top face by the predetermined pressure. 

[0015] By such configuration, and polish equipment 1 After fixing a wafer 2 to the sample maintenance 
base 4, the polish plate 3 and the sample maintenance base 4 are rotated, respectively, supplying the 
slurry 7 for polish on a pad 5 from the slurry supply pipe 6. Moreover by dropping the sample 
maintenance base 4 in the condition furthermore, and pushing the wafer 2 against the 5th page of a pad, 
a wafer 2 can be ground now to homogeneity by predetermined thickness. 

[0016] (The 1st example) Next, the 1st example using the polish equipment 1 shown in drawing 3 is 
explained. In this 1st example, the wafer 13 which formed silicon oxide 1 1 on the semi-conductor 
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substrate 10 first as shown in drawing 1 (a), and formed the aluminum wiring 12 on it further, i.e., the 
base which comes to form a level difference in a front face, was prepared. Next, as the level difference 
which covered said aluminum wiring 12 on the front face of this base 13, and was formed in it with this 
aluminum wiring 12 was buried, organic system resin was applied by the rotation applying method, and 
the interlayer insulation film 14 which consists of this resin as shown in drawing 1 (b) was formed in 
ordinary temperature. Here, in this example, polyimide was used as resin for forming this interlayer 
insulation film 14. 

[0017] Subsequently, it fixed to the sample maintenance base 4 of the polish equipment 1 which showed 
the base 13 in which this interlayer insulation film 14 was formed to drawing 3 , and polish and 
interlayer insulation film which carries out flattening and becomes as flattening is carried out and it is 
shown in drawing 1 (c) 14a was formed for the interlayer insulation film 14 on condition that the 
following. 

Polish conditions The rotational frequency of the polish plate 13; 17 [rpm] 
Rotational frequency of a wafer maintenance base ; 17 [rpm] 
Polishing pressure force ; 5.5x103 [Pa] 
Slurry flow rate ; 225 [ml/min] 

It is here and the particle size used methyl alcohol as a dispersion medium as a diameter of a primary 
particle as a particle for polish as a slurry 7 for polish, using a 200nm calcium-carbonate [CaC03] 
particle as 50nm and a diameter of an aggregated particle. Moreover, as distributed concentration to the 
inside of the methyl alcohol of a calcium carbonate, it could be 5% by the weight ratio. Thus, after 
grinding, while rinsing said base 13 and flushing the slurry, the polish particle (CaC03) was dissolved 
underwater, and it removed from on the base 13. 

[0018] Thus, when the front face of interlayer insulation film 14a which performed polish and flattening 
was observed with the optical microscope, the embedding of the particle to the inside of a scratch and 
this interlayer insulation film 14a was not accepted, but it was checked that this interlayer insulation film 
14a has good surface smoothness. Moreover, when interlayer insulation film 14a was ground using the 
silicon oxide particle for the comparison and the front face was similarly observed apart from this, the 
embedding of a scratch and a particle was observed on the interlayer insulation film 14a front face 
which consists of polyimide resin. 

[0019] (The 2nd example) In this 2nd example, the wafer 23 which formed silicon oxide 21 on the semi- 
conductor substrate 20 first as shown in drawing 2 (a), and formed the aluminum wiring 22 on it further, 
i.e., the base which comes to form a level difference in a front face, was prepared. Next, as the level 
difference which covered the aluminum wiring 22, formed silicon oxide 24 by the plasma-CVD method, 
covered this on this silicon oxide 24 further as shown in drawing 2 (b), and was formed in the front face 
of this base 23 with this aluminum wiring 22 was buried, organic system resin was applied by the 
rotation applying method, and the interlayer insulation film 25 which consists of this resin was formed. 
Here, in this example, this was formed by the plasma polymerization method, using poly tetrapod 
FURURO ethylene (trade name; Teflon) as resin for forming this interlayer insulation film 25. In 
addition, the silicon oxide 24 formed on the aluminum wiring 22 is for attaining stabilization of the 
polish and flattening processing which uses as a polish stopper layer and is mentioned later. 
[0020] Subsequently, it fixed to the sample maintenance base 4 of the polish equipment 1 which showed 
the base 23 in which this interlayer insulation film 25 was formed to drawing 3 , like the case of the 1st 
example, and polish and interlayer insulation film which carries out flattening and becomes as flattening 
is carried out and it is shown in drawing 2 (c) 25a was formed for the interlayer insulation film 25 on 
condition that the following by using silicon 24 as a polish stopper layer. 
Polish conditions The rotational frequency of the polish plate 13; 17 [rpm] 
Rotational frequency of a wafer maintenance base ; 17 [rpm] 
Polishing pressure force ; 5.5x103 [Pa] 
Slurry flow rate ; 200 [ml/min] 

It is here and the particle size used isopropyl alcohol as a dispersion medium as a diameter of a primary 
particle as a particle for polish as a slurry 7 for polish, using a 300nm aluminum-sulfate [aluminum2 3 
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(S04)] particle as 30nm and a diameter of an aggregated particle. Moreover, as distributed concentration 
to the inside of the isopropyl alcohol of an aluminum sulfate, it could be 5% by the weight ratio. 
[0021] Thus, after grinding, while rinsing said base 23 and flushing the slurry, the polish particle 
[aluminum2 3 (S04)] was dissolved underwater, and it removed from on the base 23. Thus, when the 
front face of interlayer insulation film 25a which performed polish and flattening was observed with the 
optical microscope, the embedding of the particle to the inside of a scratch and this interlayer insulation 
film 25a was not accepted, but it was checked that this interlayer insulation film 25a has good surface 
smoothness. 
[0022] 

[Effect of the Invention] As explained above, since the slurry for polish of this invention distributes a 
water-soluble inorganic compound particle in a nonaqueous dispersion medium, it does so the 
effectiveness which was excellent in the following. Since the water-soluble inorganic compound particle 
has the degree of hardness high enough compared with organic system resin, it can use for polish to the 
interlayer insulation film which consists of this organic system resin enough. And since the degree of 
hardness is low compared with inorganic system oxide, a water-soluble inorganic compound particle can 
prevent un-arranging [ that blemishes, such as a scratch, occur in an interlayer insulation film or a 
particle is embedded at it at the time of polish ]. Moreover, since said particle is distributed in a 
nonaqueous dispersion medium, while this particle grinds, it cannot dissolve into a dispersion medium 
and, thereby, stable polish can be performed. Furthermore, if it rinses after polish, since said particle 
dissolves underwater, generating of the particle in the interlayer insulation film superiors resulting from 
this particle can be prevented. 

[0023] According to the manufacture approach of the semiconductor device of this invention, from 
grinding the interlayer insulation film which consists of organic system resin using said slurry for polish, 
as mentioned above, it can prevent un-arranging [ that blemishes, such as a scratch, occur in an 
interlayer insulation film, or a particle is embedded at it ], and stable polish can be performed, and 
generating of the particle which originates in a polish particle further can also be prevented. 


[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 
[Claim(s)] 

[Claim 1] The slurry for polish which is a slurry for polish used in case flattening of the interlay er 
insulation film of a semiconductor device is carried out by polish, and is characterized by coming to 
distribute a water-soluble inorganic compound particle in a nonaqueous dispersion medium. 
[Claim 2] The slurry for polish according to claim 1 to which said water-soluble inorganic compound 
particle is characterized by consisting of a kind of the carbonate of a metal ion, a sulfate, a nitrate, 
ammonium salt, a halogenated compound, a perchlorate, a silicate, a borate, phosphate, and the AHI 
acid chloride, or two sorts or more. 

[Claim 3] The process which uses organic system resin, covers said level difference section, and forms 
an interlayer insulation film on this base on the base which comes to form the level difference section in 
a front face, It is the manufacture approach of the semiconductor device which comes to have the 
process which carries out flattening by grinding this interlayer insulation film using the slurry for polish. 
As said organic system resin Polyimide, polytetrafluoroethylene, a polysiloxane, a fluorination silicate, 
A kind of fluorination polyimide, the polymer which has pore, a polycarbonate system polysiloxane, and 
the parylene system compounds, or two sorts or more are used. As said slurry for polish The 
manufacture approach of the semiconductor device characterized by using the slurry which comes to 
distribute a water-soluble inorganic compound particle into a nonaqueous dispersion medium. 
[Claim 4] The manufacture approach of a semiconductor device according to claim 3 that said water- 
soluble inorganic compound particle is characterized by consisting of a kind of the carbonate of a metal 
ion, a sulfate, a nitrate, ammonium salt, a halogenated compound, a perchlorate, a silicate, a borate, 
phosphate, and the AHI acid chloride, or two sorts or more. 


[Translation done.] 
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*>. *mizm2tiim®mwv-miz^xm3z 

*EMES*&fcftOlllCilfc83MR»tfe*i. l^l5]|s!Wi8t3 
li^-^#c05EIMS (H^B&) *«jtlSSh.TV^. 
[0014] ttl^d 4 >y 

4S-tlIIB$*S/ii60[Hl$Kf*9* < iS(t^^ Pi[s]$Klft9 
tJ. tilfflSfffir l^- h 3 JiijClsiffi^^ 4 i 0 -h»tc±# 

< t <r>x-h o . itm^ 4 «sf®7v- h 

3«^-ffl!|co±^(cBBg3it, *»o-toTBff3W9feru- 
6. KfifiM*64liBSLSr^»«aiSfcjllSS 


(4) #^8-330262 
5 6 
tiXtoO. ififc:J:o-cK»fi«*64<0TiHcH3e$tL * l iSKl 2 m$.LW^>\ ~t%bhmmz®£ZB 
i&xJWWv K±»fc»r£aJ^T1?Lo»t6fi& l£LT>5:l>Sft 1 3 fcJHSLfc. <Wc, £*>**1 30 
JdtefcoTn*. (of£A lfflHl 2£8ir\ **oKAii»l2 

«s 4 2 friijg ufca. x 7 y -« «■ sna»B%ntet t . a 1 < b ) tzvctx o izmm 

»ff$?L*&^Hc?ft*?&SJ:'3fcfc-3 , CVV&. 10 1 3£03 fc^LfcffifiiSiroiCHfiJNHfcHjg 

[0016] (mi n%M) act, S3 iz^ttzwrnm u *<?>ff ra&KiR 1 4 *jaT*>*fr?5jra • wfb 
iterca. 0 1 ( a ) fcw^-j: o [z^mmw. i i 4 a ut. 

W»7 , l/-M3tf!)|IHK»; 17 CrpnO 

^X^ftttfiOllieR ;17 [rpm] 

WSff^I ; 5. 5X1 0 3 CP a) 

*5U-aUI :225 Cml/min) 

;^t\ i5f®fflX7<j-7i: L-cii. mmmmt^i a>*j&*Lfc?x»\ t%bi?miz®£$:itmix%m 
ixzcomm\ -asemst ur 5 o n m s r&s^f tt2 3 *ffl*ujt. *c <r^gft2 3?)»3, 02 

Sk LT2 0 0nm«*;^A (CaCOj } « ( b > {C^fJ: 5 tA 1 S»2 2 *«^T7"5X?CV 

fi^SrfflV^ $M^fcLT*fvl/TA':3--;U*flJl*fc. Dfe-CxU3yiHfcJR2 4«:ja£U SttKv'Uay 
4fcs ,»^i"/*A<7x ^^T^n-yUtf^tfO^ISc KfliS2 4±fc£;h.£«v\ *>of£A 1BSH2 2Cio 

«£fr->fcSL ttiEXfel 3 £*fcl/CX5y-$:a^ !Mrem*U &ttM3d>&&ftJai3tt£IB2 5£ffM 
tfctbthlz, ZVWmmL? (CaCOa ) Sr*+fc Lfc. *H*Wfc*JVvCli. KVIRKiltM2 5 

[0 0 18] ZOXolzLxm® ■ WtZfiitiS® (»&&;f-7ny) £*i*:r5Xv*6Sfc: 

a»*«Bft 6*vf , BJin&ttK 1 4 a ^As^att -c& 0 , imtzmm ■ w-mmm^^-itimht^ 

OfcfcHSBeSW Ha^yija yWtmtKE&im^ [0020] &wc. SI 1 H*B»JO*^k H«fc:. &if 
Tflf«U *?>«ffi£H*CWfcU:i:£^ siCMS 0*Mi«2 5£^Lfc^23£03fcjj5U;*fffl§l 
Hllflli*»^saHie»l!l4aaiBts xtvvfti fil»S8fi«FS4£ilJ£U y'jny24«xh 

[0019] (®2^iSM) z\<DW.2mmx'\±. t aiu 02(c) t^-t ± -5 fcTSfcLTSrSJHiHfeR 

"f, 02 (a) lc^-J:dt:4EaMKHR2 0±fc>''j3 1R2 5a*jB£Ufc. 
J"IHUR2l£«&aU $fete{«0_tfc:Alffitt2 2£»40 

mmr^-Y 1 3 cOEJteifc : 1 7 [rpm) 
«>:c\|K*MiOISHsR ;17 (rpm) 
ffigJE:*! ; 5. 5X1 0 3 CPa) 

X7'J-ffii ;2 00 Cml/min) 

-^T\ W»ffl^9U-7l: LTI4, W^fflO^S^k *trn'TA'3-;Hfwv«)*IKI«i LTtt. fiittt'5% 

-jjca^ek lt 3 0 n m . t uz. 

SfcLT3 00nm«tt»7VP$-?A CAli (SO [ 0 0 2 1 ] £«0«fc o IZ UTW«*tf->fc» s BUfSS* 

4)3) fittfrf 4MJt«i: LT-f vrutf^T^ 2 3^7KSLT^7 'J-Sftv^W-i: f: tfc, -e^gf® 

3-/U^fflV^fc. «K7^S-->A<0 S >fvrn*50 itm^CAlz (S04 ) 3 3 **4»fc«J»LT«ft2 


7 

amm&stm 25a <rms& mmmz-wm ttztz 

[0022] 

[0023] ^wnn^mm.nw&mziz xtm^ 

[01] 


(a) i3J?*# (b) WrMfflt&mm 



M-£ Ifc-PlOim Steffi 


(5) ftBJ¥8-3 30 26 2 

8 

191E»»Sffl*7 U-&fflv»T^»iRfflll§3&»fe=fi:4«8lie 

tun ( a ) ~ ( c > 1 m. 

10 [@2i (a) - ( C ) umwcom&iimnmnm 
[03] *»HBo«a*tfefc:fflir > *>tih mmmwv-m 

1 warn 

2 -)IA 

7 W^fflx^'J- 

10. 20 *m&mm 

12.22 A iihi 
20 1 3. 23 g£ffc 

14. 2 5 TOfcSJi 
14b. 2 5b flri8IKSUR 


[02] 



MZ X m-0>l<O1 * Stall El 


gnoses tfjiLoxnae i^dq^d&^Dip 


